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ABSTRACT 


This  HARDMAN  Familiarization  Report  (Technical  Report) 
provides  a  working  knowledge  of  the  Army  HARDMAN 
Methodology,  including  descriptions  of  required  inputs, 
substeps  and  the  uses  of  HARDMAN  products  which  will  be 
relevant  to  the  Army  weapon  system  acquisition  community  and 
support  them  in  accomplishing  their  missions.  This  report 
is  divided  into  two  sections.  Section  I  (Summary  Section) 
provides  an  overview  and  summary  of  the  report.  Section  II 
(Discussion)  contains  the  read-along  materials  provided  to 
accompany  the  HARDMAN  Familiarization  Briefing  to  U.S.  Army 
activities;  however,  this  section  can  also  be  used  as  a 
stand-alone  familiarization  report  for  those  instances  when 
HARDMAN  background  information  is  desired  but  attendance  at 
the  HARDMAN  Familiarization  Briefing  is/was  not  possible. 
This  familiarization  report,  therefore,  provides  greater 
detail  than  would  be  found  on  the  vugraphs  alone,  but  less 
than  that  of  the  HARDMAN  Familiarization  Briefing  script. 


-  m 

> 


'v, 


V 

I 


HARDMAN  FAMILIARIZATION  BRIEFING  REPORT 
TABLE  OF  CONTENTS 


Page 

SECTION  I  SUMMARY  SECTION  1-1 

SECTION  II  DISCUSSION  SECTION  2-1 

HARDMAN  OVERVIEW  2-1 

HARDMAN  DATA  INPUTS/SOURCES  2-11 

ARMY  HARDMAN  METHODOLOGY  2-20 

HARDMAN  OUTPUTS  2-66 

HARDMAN  APPLICATION  2-94 


i  i  i 


Accesion  For 


NTiS  CRA&l 
DTIC  TAB 
Unannoi).  ,r„-d 
Justificatiui 


□ 

U 


•iit  ibjtlO;,  / 


Availabilily  Cedes 

Avail  a  a  I  or 
bp.cial 


W-/ 


SECTION  1 


SUMMARY  SECTION 


I.  OBJECTIVES;  This  technical  report  provides  the 
materials  required  to  present  HARDMAN  Familiarization  to  the 
U.S.  Army.  The  report  may  be  used  as  read-along  material  as 
part  of  the  HARDMAN  Fcuniliarization  Briefing  or  can  be  used 
as  a  stand-alone  reference  to  provide  background  on  the 
HARDMAN  Methodology. 

II.  STRUCTURE:  A  HARDMAN  Familiarization  Outline  provides 
for  a  topical  outline  of  the  five  areas  included  in  HARDMAN 
Familiarization.  HARDMAN  Familiarization  is  of  a  general 
nature  to  provide  knowledge  of  the  six  step  HARDMAN 
Methodology.  By  design,  this  provides  knowledge  of  the 
context,  content,  input,  output,  and  applicability  of 
HARDMAN  to  the  Materiel  Developer,  Combat  Developer  and  user 
communities  of  the  U.S.  Army.  HARDMAN  Familiarization  is 
composed  of  the  following  topics; 

A.  HARDMAN  OVERVIEW  -  one  module  which  introduces 
HARDMAN  to  the  audience  and  covers  the  six  step  methodology 
at  a  general  level. 

B.  HARDMAN  INPUT/SOURCES  -  two  modules  which  provide 
the  need  for  a  Consolidated  Data  Base  and  the  specific 
input  and  sources  associated  with  the  construction  of  the 
Consolidated  Data  Base. 

C.  ARMY  HARDMAN  METHODOLOGY  -  seven  modules  which 
provide  an  introduction  and  specific  information  related  to 
the  six  step  process  of  the  HARDMAN  Methodology.  Systems 
Analysis,  Manpower  Analysis,  Training  Analysis,  Personnel 
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Analysis,  Impact  Analysis,  and  Tradeoff  Analysis  are  the  six 
procedural  modules. 

D.  HARDMAN  OUTPUT  -  seven  modules,  with  six  directly 
related  to  steps  of  the  HARDMAN  Methodology.  The  modules 
cover  the  output  of  each  HARDMAN  step  as  they  contribute  to 
the  "whole"  of  the  HARDMAN  methodology  in  providing  decision 
makers  with  information  which  can  be  used  in  the  decision 
making  process. 

E.  HARDMAN  APPLICATION  -  seven  modules  related  to  the 
six  steps  of  HARDMAN.  This  topic  is  focused  on  the 
examination  of  a  Case  History.  The  Division  Support  Weapon 
System/Howitzer  Improvement  Program  was  selected  to 
highlight  the  process,  procedures  and  data  output  of  each 
of  the  six  steps  of  the  HARDMAN  Methodology. 

III.  HARDMAN  FAMILIARIZATION  BRIEFING:  While  the  HARDMAN 
Familiarization  Report  can  be  used  as  a  stand-alone 
familiarization  document,  it  can  also  be  used  as  a  read- 
along  reference  for  the  HARDMAN  Familiarization  Briefing. 
The  topic  areas,  scopes  of  each  block  on  instruction,  and 
time  allocation  for  the  HARDMAN  Familiarization  Briefing  are 
shown  below: 


TOPIC 

Overview 


Input 


SCOPE  TIME 

TOPIC  I  HARDMAN  OVERVIEW  50  min 

Methodology  Overview  1-1 

TOPIC  II  HARDMAN  INPUT/DATA  SOURCES  50  min 


ii 

J 

i 


i 

I 

1 

I 


Introduction  Module  2-1 
Organization  and  Structure  Module  2-2 
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Process  TOPIC  III  ARMY  HARDMAN  METHODOLOGY  100  min 

Introduction  Module  3-1 
Systems  Analysis  Module  3-2 
Manpower  Analysis  Module  3-3 
Training  Analysis  Module  3-4 
Personnel  Analysis  Module  3-5 
Impact  Analysis  Module  3-6 
Tradeoff  Analysis  Module  3-7 

Output  TOPIC  IV  HARDMAN  OUTPUT  50  min 

Overview  Module  4-1 
Systems  Analysis  Module  4-2 
Manpower  Analysis  Module  4-3 
Training  Analysis  Module  4-4 
Personnel  Analysis  Module  4-5 
Impact  Analysis  Module  4-6 
Tradeoff  Analysis  Module  4-7 

Examples  TOPIC  V  HARDMAN  APPLICATION  50  min 

Introduction  Module  5-1 
Systems  Analysis  Module  5-2 
Manpower  Results  5-3 
Training  Results  5-4 
Personnel  Results  5-5 
Impact  Results  5-6 
Tradeoff  Results  5-7 
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SECTION  2 


DISCUSSION 


I.  HARDMAN  OVERVIEW.  The  goal  of  the  HARDMAN  Methodology 
is  to  provide  timely  information  on  the  manpower,  personnel, 
and  training  (MPT)  resource  requirements  of  emerging 
materiel  systems.  This  information  supports: 

o  Decisions  on  the  research,  development,  and 
acquisition  issues  affecting  emerging  systems;  and 

o  Planning  required  for  effective  supportability  of 
these  systems  in  MPT  and  other  logistics  areas. 

Potential  users  of  the  HARDMAN  Familiarization  Report 
include  general  or  casual  readers  seeking  only  familiarity 
with  the  HARDMAN  Methodology,  users  of  the  information 
produced  by  HARDMAN,  and  the  Array  management  community  as  a 
whole.  The  needs  of  the  above  groups  were  considered  during 
this  report's  development. 

A.  MODULE  1.  -  METHODOLOGY  OVERVIEW  The  HARDMAN 
methodology  is  an  integrated  set  of  data  management 
techniques  and  analytic  tools.  Its  purpose  is  to  provide 
timely  and  fully  documented  assessments  of  the  human 
resource  requirements  and  costs  associated  with  an  emerging 
system's  design.  Additionally,  the  methodology  provides  the 
capability  to  determine  the  impact  of  a  system's  manpower, 
personnel,  and  training  resource  demands  on  the  Army's 
current  and/or  projected  supply  of  those  assets.  The  result 
is  an  early  targeting  of  problem  areas  in  system 
supportability.  Effective  tradeoff  analyses  can  then  be 
conducted  through  iteration  of  the  methodology. 
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Traditionally,  HARDMAN  has  been  represented  as  a  six-step 
feedback  process  as  shown  in  Figure  II-I.  When  presented  in 
that  manner,  HARDMAN  was  a  well-integrated  process  within 
each  of  the  six  steps.  However,  it  lacked  the  integration 
and  well-defined  procedures  needed  to  move  across  steps  at  a 
level  of  detail  meaningful  for  individual  analysts.  This 
became  apparent  during  applications  of  the  methodology. 

In  retrospect,  the  problem  seems  obvious.  Like  a  game  of 
chess,  HARDMAN  has  a  clearly  defined  beginning  ("opening"), 
middle,  and  end  ("endgame")  each  requiring  a  different 
strategy  if  the  analysis,  as  with  the  game,  is  to  be  brought  to 
a  successful  conclusion.  HARDMAN'S  middle,  a  set  of  well- 
defined  procedures  drawn  from  industrial  engineering, 
curriculum  development,  and  applied  mathematics,  determines 
a  system's  MPT  requirements.  The  analysis  process  is 
relatively  straightforward,  involving  few  loops. 

In  HARDMAN'S  opening,  however,  analysts  must  match  the  data 
and  information  requirements  of  the  MPT  processes  with  that 
available  in  the  Army  as  well  as  the  loose  definition  of  the 
emerging  system.  Many  loops  and  tradeoffs  exist,  with  each 
completed  part  of  the  process  contributing  to  the  completion 
of  other  parts.  Similarly,  at  the  end  of  HARDMAN,  the 
impact  of  the  MPT  requirements  on  existing  Army  organiza¬ 
tions  and  processes  cannot  be  determined  without  information 
about  the  policy  and  decision  environment  within  which  those 
organizations  and  processes  function.  Since  the  environment 
is  continually  changing,  the  HARDMAN  analysis  must 
continually  adapt  to  those  changes. 

Consequently,  the  traditional  six-step  representation  can  be 
abstracted  into  three  high-level  processes  and  broken  down 
into  a  greater  number  of  more  detailed  substep  groups  and 
substeps.  The  higher-level  processes  are  referred  to  as 


LlWn 


STEPS  IN  THE  METHODOLOGY 


TRADEOFF 

ANALYSIS 


Problem  Definition,  Requirements  Analysis,  and  Interpreta¬ 
tion  as  shown  in  Figure  II-2.  At  a  lower  level,  there  are 
fourteen  distinct  analytic  subanalysis  processes.  These  are 
shown  in  Figure  II-3. 

The  Mission  Area  Analysis  (MAA)  phase  of  the  LCSMM 
culminates  the  Army's  assessment  of  its  mission  needs.  If  a 
requirement  for  a  new  weapon  system  emerges  from  the  MAA,  it 
results  from  perceived  deficiencies  in  the  Predecessor 
System,  a  system  currently  in  the  Army  inventory.  The  MAA 
determines  whether  the  Predecessor  System  should  be  replaced 
completely  or  in  part.  Replacement  of  the  Predecessor  is 
usually  advocated  in  the  event  of:  excessive  operation 
and/or  support  costs,  a  perceived  enemy  threat  to  which  the 
Predecessor  is  unresponsive,  an  opportunity  to  incorporate 
technological  advances,  or  any  combination  of  the  above. 
Three  types  of  system  acquisition--System  Replacement, 
Replacement  System,  or  a  New  System--can  arise  when  the  new 
system  requirement  is  compared  with  the  Predecessor  System. 
The  distinctions  between  the  three  types  are  important 
because  each  has  different  implications  for  a  future  HARDMAN 
application. 

Fundamental  functions  of  the  new  system  requirement  are 
first  identified  in  the  MAA.  These  functional  requirements 
are  an  expansion  of  the  mission  needs,  with  more  specific 
information  about  system  constraints  and  environment 
included.  Specific  performance  goals,  if  stated,  are  also 
included  in  the  system  functional  requirements.  By 
definition,  the  Predecessor  System  is  unable  to  satisfy  the 
functional  requirements  of  the  new  system.  However, 
functional  requirements  information  available  from  an  MAA 
usually  focuses  on  Predecessor  System  deficiencies,  not  on 
the  full  set  of  functional  requirements  identified  for  the 
new  system.  The  System  Functional  Requirements  Analysis 


procedures  in  HARDMAN  are  designed  to  overcome  this  lack  of 
information. 

Comparability  analysis  derives  systematic  estimates  of  the 
human  resource  requirements  of  emerging  materiel  systems  by 
extrapolating  from  the  known  requirements  of  similar 
operational  systems  and  subsystems.  A  comparability 
analysis  converts  the  functional  requirements  of  the  new 
system  into  at  least  two  specific  but  non-integrated  system 
constructs:  the  "Proposed  System"  and  the  "Baseline 
Comparison  System."  These  constructs  are  developed  by 
identifying  specific  hardware  components  which  can  perform 
system-level  functions  and  tasks.  Identified  components 
must  also  meet  the  design,  operational,  and  support  needs 
implicit  in  the  functional  requirements.  HARDMAN  system 
definitions  are  shown  j.n  Figure  II-4. 

The  first  of  these  analytical  constructs,  the  Proposed 
System,  may  incorporate  technological  advances  likely  to 
exist  before  the  system's  projected  Initial  Operational 
Capability  date.  When  the  analysis  begins,  one  or  more 
alternative  Proposed  System  may  be  presented.  The  number 
presented  depends  on  how  many  unique  solutions  were  offered 
by  the  materiel  developer  or  materiel  contractors  in 
response  to  the  Army's  statement  of  mission  need  and/or 
system  requirement. 

Conversely,  a  statement  of  a  desired  system  solution  may  not 
be  available  either  from  a  contractor  or  from  the  Army  via 
the  Best  Technical  Approach.  A  HARDMAN  application  would 
then  develop  a  composite  Proposed  System  using  information 
from  the  technological  base  and  the  research  and  development 
community  at  large. 


The  second  system  construct  is  termed  the  "Baseline 
Comparison  System"  (BCS)  by  MIL-STD  1388-1  (Logistic  Support 
Analysis).  The  BCS  may  be  a  current  operational  system  but 
is  much  more  likely  to  be  a  composite  of  current  operational 
systems  and  subsystems.  This  composite  closely  approximates 
the  design,  operational,  and  support  characteristics 
stipulated  for  the  developmental  system.  Components  of  the 
BCS  may  be  drawn  from  the  Predecessor  System  and  other 
comparable  existing  systems  in  the  DoD/NATO  inventory.  The 
degree  to  which  Predecessor  System  components  are  included 
in  the  BCS  depends  on  whether  the  developmental  system 
represents  a  System  Replacement  or  a  Replacement  or  New 
System.  In  a  System  Replacement,  some  Predecessor  and  some 
supplemental  components  are  found  in  the  BCS.  In  a 
Replacement  or  New  System,  little  or  no  Predecessor 
representation  exists  in  the  BCS, 

Historical  and  projected  Reliability,  Availability,  and 
Maintainability  (RAM)  and  operator/maintainer  task  data  are 
then  collected  for  both  the  BCS  and  the  Proposed 
System(s).  The  maturity  of  the  data  used  for  the  BCS  and 
the  Proposed  Systems  forms  a  crucial  distinction  between  the 
two.  To  qualify  for  inclusion  in  the  BCS,  a  candidate 
component  must  have  mature  data  available.  Such  data  is 
needed  to  demonstrate  the  likely  MPT  impacts  under  field 
condi tions. 

The  Proposed  System,  on  the  other  hand,  is  defined  as  being 
less  technologically  mature.  As  such,  it  can  include  data 
from  tests  or  engineering  estimates.  Differences  between 
the  two  data  sets  are  analyzed  to  identify  design  changes 
between  the  BCS  and  Proposed  Systems.  Proposed  System  MPT 
requirements  are  then  extrapolated  from  the  BCS  requirements 
on  the  basis  of  those  design  differences. 


HARDMAN  Methodology  output  focus  on  manpower,  personnel, 
and  training  requirements  of  the  BCS  and  the  Proposed 
Systems.  If  a  Predecessor  System  exists,  output  include  an 
analysis  of  these  MPT  requirements'  impact  on  resources 
currently  assigned  to  the  Predecessor.  This  information 
makes  it  possible  to  discriminate  among  competing  system 
alternatives  early  in  the  LCSMM.  It  also  permits  MPT 
supportabil ity  to  be  planned  concurrently  with  system 
decisions.  HARDMAN  results  also  impact  on  other  processes 
and  products  in  the  system  acquisition  process.  While 
aggregation  of  HARDMAN  results  across  systems  has  the 
potential  to  provide  useful  force-level  information,  either 
to  a  proponent  or  on  a  total-force  basis,  HARDMAN'S  present 
focus  is  limited  to  a  single  system. 


II.  HARDMAN  INPUT/DATA  SOURCES 


A.  MODULE  1  -  INTRODUCTION.  The  purposes  of  the 
Consolidated  Data  Base  (CDB)  are  to  support  HARDMAN 
requirements  analyses,  facilitate  tradeoffs,  provide 
information  for  required  program  reports,  and  to  justify 
program  decisions  by  providing  audit  trails  for  the  HARDMAN 
analysis  procedures.  The  CDB  is  characterized  by  being  a 
single,  integrated  data  base  which  contains  explicit  assump¬ 
tions,  consistent  definitions,  and  common  formats,  indices, 
and  data  elements.  These  features  allow  it  to  be  a 
communications  link  for  the  disparate  disciplines  which 
HARDMAN  makes  use  of,  and  also  give  the  CDB  the  flexibility 
to  be  tailored  for  individual  applications  of  the 
methodology. 

The  CDB  should  contain  all  the  essential,  relevant  data 
required  for  a  particular  application  of  the  methodology. 
However,  because  the  time  and  resources  available  for  a 
particular  application  are  usually  limited,  there  must  be  a 
balance  between  too  much  information  and  too  I’ttle.  Only 
the  most  relevant  and  essential  data  should  be  included  in 
the  CDB. 

B.  MODULE  2  -  ORGANIZATION  AND  STRUCTURE.  The  HARDMAN 
methodology  is  data  intensive.  Much  of  its  value  as  a 
decision-making  tool  depends  on  the  amount  and  quality  of 
data  available  for  its  analytical  procedures.  With  such  a 
heavy  emphasis  on  data,  a  real  need  exists  for 
consolidating,  storing,  and  retrieving  information 
efficiently.  The  Consolidated  Data  Base  (CDB)  provides  a 
structured  repository  for  all  the  information  required  to 
perform  a  HARDMAN  application.  Currently,  the  HARDMAN  CDB 
is  a  combination  of  manual  and  automated  methods.  Here, 
"data  base"  takes  on  its  most  generic  meaning:  a  collection 
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of  related  data  which  may  have  multiple  uses  and  which  may 
or  may  not  be  computerized. 


The  data  to  be  gathered  as  part  of  a  HARDMAN  analysis  can  be 
either  generic,  specific  to  the  system,  or  specific  to  the 
functional  analysis  being  performed.  Examples  of  CDB  input 
are  shown  in  Figure  II-5. 

A  data  management  structure  is  a  systematic,  consistent 
method  of  organizing  information.  The  CDB  data-management 
structure  provides  an  ordered,  convenient  means  for  storing 
and  retrieving  data.  Raw  input  data  required  by  HARDMAN 
analytical  procedures  are  likely  to  be  received  in  a  variety 
of  different  forms  -  hardcopy  documents,  magnetic  tapes, 
magnetic  discs,  and  on-line  data  transmissions.  The 
physical  and  logical  forms  of  the  data  may  not  be 
appropriate  for  the  analytical  procedures.  Consequently, 
either  or  both  must  be  transposed.  The  data-management 
structure  enables  the  analyst  to  organize  input  data  after 
their  physical  and  logical  differences  have  been  reduced. 
Key  characteristics  of  the  CDB  Data  Management  Structure  are 
shown  in  Figure  I 1-6. 

The  data  management  structure  consists  of  (1)  analysis 
worksheets,  on  which  the  information  is  recorded,  and  (2) 
indexing  mechanisms  which  allow  the  analyst  to  trace  the 
information  flow  across  worksheets.  These  two  components 
define  the  structure  of  the  data  base.  An  indexing 
mechanism,  or  key,  is  a  label  which  identifies  a  unique  set 
of  data.  Keys  differentiate  portions  of  the  data  base  from 
other  portions.  The  two  primary  indexing  mechanisms,  or 
keys,  used  in  the  CDB  are  (1)  the  Functional  Group  Code  ( FGC 
and  (2)  the  Military  Occupational  Specialty  Code  (MOSC). 
The  Functional  Group  Code  is  a  standard  indexing  system 
which  parcels  the  materiel  system  into  its  functional 
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DATA  MANAGEMENT  STRUCTURE 


systems,  subsystems,  components/assemblies,  and  parts. 
Other  codes  and  terminologies  have  the  same  result  as  the 
FGC.  Among  these  are  the  Work  Unit  Code  (WUC),  Work 
Breakdown  Structure  (WBS)  ,  Equipment  Identification  Code 
(EIC),  and  LSA  Control  Number  (LCN).  With  the  exception  of 
combat  vehicles,  the  Army  does  not  have  a  standard  FGC 
structure  for  its  systems.  FGCs  encountered  by  the  analyst 
tend  to  pertain  only  to  the  system  under  analysis. 

The  Military  Occupational  Specialty  Code  (MOSC)  is  a  three- 
place  alphanumeric  code  establishing  the  Military 
Occupational  Specialty  responsible  for  operating  and 
maintaining  the  system  under  analysis.  Approved  MOSCs  are 
obtained  from  Army  Regulations  611-101,  611-112,  and  611-201 
for  Officer,  Warrant  Officer,  and  Enlisted  personnel, 
respectively.  The  FGC  is  used  primarily  in  the  HARDMAN 
System  Analysis,  where  most  of  the  information  and  data  is 
directly  related  to  the  design  alternatives  of  the  system 
under  analysis.  '  The  MOSC  is  used  primarily  in  subsequent 
HARDMAN  Steps.  Army  MPT  information  is  invariably 
identified  by  reference  to  the  MOSC.  Use  of  both  the  FGC 
and  the  MOSC  occurs  in  several  HARDMAN  steps.  This  overlap 
allows  the  MPT  results  of  a  HARDMAN  application  to  be  traced 
back  to  the  specific  elements  of  the  system  under  analysis. 

Worksheets  are  forms  designed  to  describe,  capture,  or 
summarize  intermediate  results  of  HARDMAN  analytical 
procedures.  To  assist  the  analyst  in  monitoring  the  audit 
trail,  each  worksheet  should  be  identified  by  assigning  it  a 
unique  combination  of  the  FGC,  the  MOSC,  and  the  number 
analysis  title  of  the  substep  which  requires  the 
worksheet.  An  audit  trail  is  a  systematic  mechanism  for 
tracking  the  development  of  MPT  requirements  and  monitoring 
changes  to  the  data,  assumptions,  or  procedures  which 
produce  the  MPT  requirements.  The  audit  trail  permits 


another  analyst  to  replicate  and  validate  the  results  of  the 
HARDMAN  application. 

The  Consolidated  Data  Base  forms  the  basis  of  the  HARDMAN 
audit  trail.  The  HARDMAN  audit  trail  has  two  principal 
uses.  The  first  is  as  a  tracking  mechanism  within  each 
HARDMAN  step.  The  audit  trail  captures  and  records  changes, 
updates,  and  modifications  to  data  sources  and  elements. 
Justification  for  changes  in  data  sources  and  elements  as 
well  as  rationale  for  the  choice  of  analytical  procedure 
are  also  contained  in  the  audit  trail.  The  second  principal 
use  of  the  audit  trail  is  as  a  "roadmap"  across  the  HARDMAN 
analysis  procedures.  This  map  consists  of  the  relationships 
established  between  and  among  specific  data  elements  during 
the  course  of  the  analysis.  When  initial  results  are 
obtained  and  established  properly,  the  map  can  be  followed 
backward  through  the  analytical  procedures  to  uncover  the 
source  of  unfavorable  MPT  impacts.  This  descriptive 
application  of  the  audit  trail  is  one  generally  familiar  to 
Army  users. 

The  "map"  may  also  be  traced  forward  to  identify  effects  of 
potential  tradeoffs  designed  to  reduce  these  unfavorable 
impacts.  This  use  of  the  audit  trail  is  prescriptive 
because  it  facilitates  establishing,  in  advance,  a  priority 
for  tradeoff  alternatives  according  to  their  expected 
reduction  in  MPT  requirements.  Rather  than  being  a  discrete 
element,  the  HARDMAN  audit  trail  is  a  capability  to  be 
exercised  after  the  analysis  is  complete.  The  critical 
factor  in  being  able  to  exercise  the  audit  trail  capability 
successfully  is  the  proper  construction  of  the  data-source 
indexes  and  the  data-management  structure.  When  filled  with 
data,  these  components  of  the  CDB  constitute  the  HARDMAN 


A  Standard  HARDMAN  application  requires  data  from  certain 
generic  categories  of  data;  Mission  and  Functional 

Requirements,  Equipment,  Manpower,  Personnel,  Training,  and 
Task  information.  The  analysis  manager  examines  these 
categories  and  selects  elements  needed  to  support  the 
particular  HARDMAN  procedures  to  be  applied.  Lower-level, 
more  detailed  data  elements  are  identified  according  to  the 
level  of  detail  required  by  each  analysis  procedure.  For 
example,  specific  materiel  system  elements  may  be  analyzed 
at  a  high  level  of  indenture  or  a  low  one.  The  training 
analysis  may  be  conducted  at  the  course  level  or  the  more 
detailed  task  level.  High-level  data  requirements  must  be 
translated  into  lower-level,  more  detailed  requirements 
according  to  the  specific  requirements  of  a  particular 
application  of  the  HARDMAN  methodology.  A  representative 
listing  of  Government  Furnished  Information  (GFI)  used  as 
data  input  sources  are  shown  in  Figure  II-7. 

Once  the  detailed  data  elements  needed  to  support  the 
application  have  been  identified,  potential  data  sources  are 
compiled  and  the  data-source  indexes  are  begun.  A  data- 
source  index  is  a  table  describing  the  source  from  which 
each  detailed  data  element  is  obtained.  Data  sources  in 
each  index  are  grouped  according  to  major  functional 
categories.  A  specific  data-source  index  may  be  developed 
for  each  major  step  in  the  HARDMAN  methodology.  Most  of  the 
system-specific  information,  however,  will  be  reflected  in 
Systems  Analysis  (Step  1)  and  Training  Resource  Requirements 
Analysis  (Step  3). 

In  a  particular  application,  detailed  data-source  indexes 
may  or  may  not  differ  from  the  more  generic  data-source 
index.  On  the  other  hand,  these  may  be  potential  sources 
for  a  particular  data  element.  Sample  data  products  are 
obtained  from  each  source.  The  manager  and  analysts  then 


examine  each  product  for  relevance  and  completeness.  Data 
are  selected  from  the  source  which  best  meets  criteria  for 
CDB  inclusion.  A  comprehensive  set  of  the  required  data  can 
then  be  requested  from  the  chosen  source. 

Incoming  information  should  be  sorted  by  function  and  type 
before  entering  it  into  the  CDB.  Received  data  are  already 
grouped  by  function  because  they  were  provided  in  response 
to  a  data  category  established  earlier.  Thus,  they  can  be 
readily  processed  and  arranged  into  files  to  support  the 
study's  various  analytical  needs.  Received  data  probably 
has  not  yet  been  classified  by  type,  either  as  system- 
specific  data  or  non-system-specific.  System-specific  data 
pertain  to  the  design,  employment,  manpower,  personnel,  or 
training  associated  with  any  of  the  alternatives  under 
analysis.  Non-system-specific  data  include  Army/DoD  policy 
and  directives  that  influence  MPT  requirements  for  a  variety 
of  weapon  systems. 

The  distinction  in  data  classification  between  system- 
specific  and  non-system-specific  is  important.  Proper 
structuring  of  the  system-specific  section  of  the  CDB  allows 
distinctions  to  be  made  between  the  BCS  and  Proposed  System 
alternatives.  Distinctions  can  also  be  made  within  a 
particular  functional  area  such  as  manpower,  personnel,  or 
training.  Also,  if  unfavorable  MPT  impacts  are  due  to  non¬ 
system  factors,  tradeoffs  to  reduce  these  impacts  must  be 
pursued  outside  the  scope  of  the  acquisition  program.  The 
distinction  between  data  types  in  the  CDB  helps  determine 
the  source  of  such  impacts. 


III.  ARMY  HARDMAN  METHODOLOGY 


A.  MODULE 


INTRODUCTION. 


The  " HARDMAN 


Methodology"  covers  each  step  of  the  Army  Acquisition 
Process",  from  mission  area  analysis  to  production  and 
deployment.  It  also  covers  the  system  level  design,  detail 
level  design  and  operational  and  supportabil i ty  requirements 
of  the  development/acquisition  activity.  The  application  of 
the  methodology  can  be  used  for  each  phase  of  the  LCSM  Model 
to  establish  a  baseline  and  requirements  to  support  tradeoff 
studies,  support  detailed  level  design  efforts,  and  evaluate 
field  data  and  proposed  changes  as  can  be  shown  in  Figure 
II-8.  The  analytical  logic  assumptions  which  form  the  basis 
for  comparability  analyses  are  that  changes  in  technology 
are  general ly-incremental  and  small  and  that  new  systems  are 
refinements  of  old  systems.  Finally,  the  whole  system  is 
equal  to  the  sum  of  its  parts.  What  this  means  is  that  a 
careful  analysis  of  system  components  will  lead  to  overall 
total  system  conclusions.  The  basic  approach  in  HARDMAN 
uses  the  mission  area  analysis,  the  results  from  technology 
based  studies,  the  specifics  of  the  requirements  documents, 
and  contract  proposals  to  established  the  proposed 
system(s).  The  mission  area  analysis  and  DoD/NATO  inventory 
provides  the  information  and  data  necessary  to  construct  the 
baseline  comparison  system.  The  continued  collection  of 
data  helps  to  refine  the  specifics  of  the  system  based  upon 
expert  opinion  and  judgment.  Finally,  the  requirements  of 
the  proposed  system  with  regard  to  manpower,  personnel  and 
training  perspective  is  provided  based  on  the  design 
differences.  This  process  is  shown  in  Figure  II-9.  The 
benefits  of  comparability  analysis  is  that  it  is  empirically 
derived,  mirrors  the  cognitive  processes  of  the  designers, 
allows  for  early  specification  in  significant  detail  and 
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places  the  minimum  data  requirements  on  hardware  developers. 
The  capabilities  of  comparability  analysis  thus  provide  for 
manpower,  personnel  and  training  requirements  estimation,  a 
consolidated  data  base,  and  a  feasible  approach  for  front- 
end  analysis.  The  steps  in  the  HARDMAN  Methodology  provide 
for  a  comprehensive  and  interactive  approach  to  achieving 
comparability  analysis  objectives.  Each  of  these  steps  will 
now  be  examined  in  greater  detail. 

B.  MODULE  2  -  SYSTEMS  ANALYSIS.  The  six  steps  in  the 
HARDMAN  Methodology  are  shown  in  Figure  II-IO.  The  first 
step  is  entitled  Systems  Analysis.  The  major  objectives  of 
Systems  Analysis  are  to:  (1)  determine  the  range  (what)  and 
dep’th  (to  what  extent  and/or  how  well)  of  all  the  functions 
that  the  system  is  required  to  perform  on  the  battlefield; 
(2)  identify  and  determine  the  configurations  that 
accomplish  the  functional  requirements  for  the  predecessor, 
baseline  comparison  system  and  proposed  system;  (3)  quantify 
the  reliability  and  maintainability  parameters  for  each  of 
the  respective  system  configurations;  and  (4)  specifiy  the 
tasks  operators  and  maintainers  of  the  Baseline  Comparison 
and  proposed  system  will  perform. 

All  this  begins  with  the  Mission  Analysis.  The  Mission 
Analysis  derives  detailed  system  usage/activity  rates  from 
the  general  information  provided  in  the  statement  of  the 
systems  missions  and  environmental  conditions  under  which 
they  take  place.  Some  of  these  general  mission  requirements 
are  shown  in  Figure  II-ll.  At  times,  this  analysis  must  be 
conducted  "from  scratch"  or  can  be  a  verification  of  clearly 
established  data  from  a  system.  The  identification  of  the 
mission  requirements  that  a  system  is  designed  to  accomplish 
and  individual  operating  requirements  is  the  starting  point. 


HARDMAN  METHODOLOGY 


The  use  of  the  operational  and  organizational  plan  (O&O 
Plan)  and/or  the  mission  profile  is  central  to  this 
analysis.  The  output  or  products  of  this  analysis  is  a 
listing  of  general  mission  requirements  and  the  individual 
operating  requirements  which  are  used  in  subsequent  steps  of 

4 

the  analysis  process.  The  analysis  is  fully  dependent  upon 
amount  and  level  of  detail  available.  Examples  of  the 
detailed  mission  analysis  guidelines,  required  input  for 
the  detailed  mission  analysis  process  and  mission  profile 
composition  determination  are  shown  in  Figures  11-12  to 
11-14. 

The  functional  requirements  analysis  determines  the  range 
and  depth  of  all  of  the  functions  that  the  system  is 
required  to  perform  on  the  battlefield.  Normally,  this 
information  is  not  specified  to  the  level  of  detail  required 
for  analysis  in  a  new  system.  Usually,  only  the  deficien¬ 
cies  or  lack  of  capability  that  the  new  system  must  address 
are  stated.  In  theory,  the  new  systems  are  required  to 
correct  the  deficiencies  of  the  old  (displaced)  system  to 
meet  and  beat  the  threat.  The  purpose  then  is  to  delineate 
the  question  of  what  is  required  of  the  new  system  on  the 
battlefield  in  detail  sufficient  to  support  subsequent 
analyses.  The  objectives  of  this  analysis  are  to  identify 
the  functions  required  of  a  system,  to  examine  these 
functions  against  the  battlefield  condition  and  desired 
performance,  and  to  allocate  the  functional  requirements  to 
equipment,  people  or  information  categories.  The  inputs 
include  the  Battlefield  Development  Plan  (BDP),  Mission  Area 
Analysis  (MAA),  Doctrinal  Publications,  Operational  and 
Organizational  Plans  (O&O  Plan)  and  System  Requirements 
Documents  (JMSNS,  ROC).  The  products  are  system  functional 
requirements,  functions  allocated  to  HARDWARE,  HUMANS,  and 
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INFORMATION/SOFTWARE  categories.  The  routines  are  to  review 
the  mission  requirements  and  then  identify  the  system 
functions  associated  with  that  particular  mission  require¬ 
ment  proposed  for  the  system.  The  need  to  list  the  system 
functional  requirements  is  addressed  at  this  time  to  list 
the  attributes  or  capabilities  the  components  of  the  system 
requires  in  order  to  carry  out  their  assigned 
responsibilities.  When  the  system  and  end  item  functional 
requiranents  are  identified,  the  functional  requirements  are 
considered  to  be  allocated  to  hardware,  people  and 
information.  The  objective  of  this  analysis  is  to  determine 
which  system  elements  —  hardware,  humans,  or  software 
(information)  -  are  MPT  drivers.  The  heart  of  functional 
allocation  is  the  assignment  of  functions  to  the  equipment, 
human  or  information  category.  The  allocation  to  equipment 
first  provides  for  a  task  taxonomy.  Tasks  can  be  equipment 
or  equipment  based.  Generic  and  specific  equipment  tasks 
can  be  derived,  to  develop  more  specific  data  at  each  level 
of  indenture. 

The  equipment  comparability  analysis  is  the  bridge  between 
knowing  what  the  system  has  to  do  (functional  requirements) 
and  what  equipment  configurations  can  do  it.  The  objective 
of  this  analysis  is  to  identify  a  system  or  component 
currently  in  the  inventory  that  is  providing  the  functions 
that  will  be  provided  by  the  proposed  system.  The  type 
acquisitions  of  systems  are  shown  in  Figure  11-15.  Using 
the  list  of  functional  requirements  and  predecessor 
equipment  list  (if  the  system  exists),  a  comparison  will, be 
made  to  list  the  equipment  required  to  satisfy  each 
function.  State-of-the-art  technology  is  required.  If  no 
predecessor  system  exists,  the  functional  requirements  will 
be  used  to  determine  what  systems  and  types  of  equipment  can 
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accomplish  the  required  functions.  This  is  a  generic  list 
and  does  not  cite  specific  equipment  as  shown  in  Figure  II- 
16.  The  establishment  of  the  baseline  comparison  system 
(BCS)  is  a  design  configuration  to  approximate  the 
functional  requirements  of  the  proposed  system(s)  and  is 
shown  in  Figure  11-17.  The  generic  equipment  list  is  used 
for  this  routine.  The  predecessor  can  provide  the  generic 
components  for  the  equipment  which  still  satisfy  the 
functional  requirements  of  the  proposed  system  and  the 
BCS.  Unacceptable  predecessor  equipments  which  does  not  meet 
the  mission  and  functions  will  be  purged.  The  analysis  of 
the  predecessor  system  is  accomplished  to  determine  if  the 
system  is  suitable  in  part  or  total  to  be  incorporated  into 
the  BCS.  The  complete  baseline  comparison  system  is 
composed  of  all  the  equipments  and  components  required  to 
meet  mission,  functional  and  generic  system  requirements. 
It  is  supplemented  by  "state-of-the-art"  components  which 
satisfy  the  functional  requirements  and  have  available 
mature  reliability  and  maintainability  data  to  ensure 
quality  control  and  quality  assurance  requirements  are 
met.  The  establishment  of  the  proposed  system  is  the  best 
estimate  of  the  new  systems  design  using  advanced  technology 
to  fulfill  all  mission  and  functional  requirements.  It 
should  represent  the  "alternatives"  which  will  fill  the  bill 
to  counter  the  threat.  This  could  be  a  new  design,  product 
improvement  program,  and  preplanned  product  improvement 
options.  This  requires  the  clear  understanding  of  the  types 
of  equipment  required,  an  explanation  of  the  performance 
requirements,  and  available  data  concerning  the  state-of- 
the-art  and  new  technologies  available.  A  means  of 
identifying  this  system  technology  continues  as  shown  in 
Figure  11-18.  With  the  defining  of  the  predecessor  system, 
baseline  comparison  system,  and  proposed  system{s),  a 
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determination  of  design  differences  can  be  accomplished.  The 
procedure  is  shown  in  Figure  11-19.  This  provides  a  means  to 
use  the  data  from  existing  systems  to  approximate  the 
proposed  system.  To  complete  the  design  difference  list, 
the  BCS  equipment  list  and  the  proposed  system  equipment 
list  must  be  established  as  shown  in  Figure  11-20.  The 
result  of  the  comparison  is  the  design  difference  index 
( DDI ) .  This  index  can  be  used  to  compute  baseline 
comparison  system  data  to  fill  gaps  in  the  proposed  system 
R&M  and  performance  data.  The  DDI  records  for  further 
quantification  those  design  factors  which  potentially  offend 
MPT  resource  requirements.  The  design  differences  will  form 
the  rationale  for  perturbations  of  reliability  and 
maintainability  values  from  the  baseline  comparison  system 
to  proposed  system(s)  comparison.  One  DDI  must  be  created 
for  each  system  to  proposed  system  comparison.  The  gaps 
where  the  Predecessor  system  does  not  meet  the  functional 
requirements  are  the  cues  for  the  development  of  ,a  DDI. 
This  will  aid  in  the  identification  of  the  required 
improvements.  The  use  of  historical  data  and  advanced  or 
new  technology  available  will  fill  the  deficiencies. 

The  determination  of  reliability  and  maintainability  (R&M) 
parameters  quantifies  the  elements  of  the  system  design. 
This  provides  for  the  collection  of  R&M  data  to  generate  the 
worlcload  analysis  factors  using  technical  publication,  test 
results,  and  Army  maintenance  policies.  The  determination 
of  equipment  metrics  provides  for  an  appropriate  set(s)  of 
data  for  use  in  subsequent  analyses.  The  data  must  be 
adjusted  as  required  to  process  the  design  difference 
indexes  and  norm  the  R&M  data.  The  characteristics  of 
reliability  (the  system's  measure  of  the  demand  for  mainte¬ 
nance  resources),  and  maintainability,  (the  system's 
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requirements  for  manpower  resources  based  on  prescribed 
maintenance  procedures),  are  shown  in  Figure  11-21  and  II- 
22.  Extrapolating  R&M  values  from  the  BCS  based  on  the  DDI, 
generates  an  estimate  of  the  workload  requirement  for  the 
proposed  systems. 

Using  the  wide  array  of  inputs  generated  by  previous 
routines,  the  task  identification  step  is  conducted  to 
identify  the  task  taxonomies  for  each  of  the  baseline 
comparison  system  and  proposed  system(s).  The  result  of 
this  activity  is  a  listing  of  tasks  matched  to  end  items,  major 
systems  or  subsystems.  Also,  the  baseline  comparison  system  and 
proposed  system(s)  maintenance  tasks  are  matched  to 

appropriate  levels  of  equipment  indenture.  The  top  down 
analysis  approach  provides  with  system  missions  and  moves  in 
an  iterative  order  through  successive  levels  of  function(s), 
equipment(s)  and  task(s).  Each  level  of  indenture  is 
defined  in  greater  detail.  This  approach  provides  for 
classification  of  human  task  .relationships  to  the  mission 
requirements  of  the  proposed  system.  The  bottom  up  analysis 
focuses  to  the  human  tasks  which  are  associated  with 
equipment  choices.  These  approaches  are  in  a  boundary 
defined  by  the  functional  requirements  analysis. 

The  identification  of  operator  tasks  are  divided  into 
collective  tasks  and  individual  tasks.  Generally,  doctrine 
prescribes  the  collective  tasks  to  place  a  system  or 
equipment  into  action.  The  Army  Training  and  Evaluation 
Plan  is  the  document  used  for  the  identification  of  mission 
events  for  the  Predecessor  system  and  is  the  starting  point 
of  like  comparison  of  the  collective  tasks  for  the  proposed 
system(s).  The  collective  tasks  organization  includes  the 
individual  tasks.  The  individual  tasks  can  be  developed  by 


use  of  task  data  for  the  proposed  system(s)  and  compared  to 
the  baseline  comparison  system  task  list  which  is  developed 
in  parallel  with  the  equipment  lists. 

Another  approach  would  be  to  develop  the  BCS  system  tasks 
and  with  them  as  the  basis  for  the  DDI  then  develop  the 
projected  system  tasks.  Then  the  functional  requirements 
and  equipment  in  the  equipment  comparability  analysis  are 
used  to  develop  a  representative  tasks  list  for  the  proposed 
system.  The  resulting  maintenance  tasks  are  fully 
classified  by  the  level  of  indenture,  equipment  breakdown 
structure  and  understanding  of  specifics  of  action  verbs 
used  to  define  maintenance  actions  (e.g.,  inspect,  test, 
replace,  repair,  etc.).  The  equipment's  reliability  and 
maintainability  also  influences  the  identification  of  the 
individual  maintenance  tasks.  This  procedure  is  shown  in 
Figures  11-23  and  11-24. 

C.  MODULE  3  -  MANPOWER  ANALYSIS.  Manpower 
Requirements  Analysis  (step  2)  provides  for  the 
determination  of  the  Military  Occupational  Speciality  (MOS) 
and  grade,  workload  analysis  and  manpower  requirements 
determination.  This  step  incorporates  the  MARC  process  and 
AR  570-2  to  determine  manpower  requirements  based  upon 
historical  information,  the  Enlisted  Personnel  Management 
System  (EPMS),  and  workload  analysis.  The  MOS/Grade 
Determination  is  based  upon  the  selection  of  the  candidate 
MOS  predicated  upon  the  equipment  list  and  task  lists  from 
step  1.  The  use  of  the  predecessor  system  provides  a 
starting  point  for  the  identification  of  probable  MOS  and 
grade  (skill  level)  requirements.  It  is  obvious  that  this 
process  must  be  compatible  with  the  EPMS.  It  also  must  be 
compatible  with  the  Army  Training  System  to  gain  full 
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benefits  to  the  U.S.  Army.  To  select  the  candidate  MOS 
first  high  comparability  is  sought  between  the  tasks  and  the 
MOS  as  shown  in  Figure  11-25.  If  high  comparability,  based 
upon  tasks,  equipment,  test  equipment,  knowledges  and  skills 
can't  be  achieved  then  high  equivalency  must  be  sought. 
High  equivalency  is  based  upon  tasks,  like  equipment,  like 
test  equipment,  and  general  knowledges  within  an  MOS.  If 
high  equivalency  can't  be  achieved  then  rough  equivalency 
must  be  established  to  a  career  management  field  to  make  the 
MOS  selected  fit.  No  equivalency  can  require  the 
establishment  of  a  new  MOS  because  little  or  no 
comparability  within  the  U.S.  Army  EPMS  structure  exists. 
The  skill  level  assignments  are  some  times  "duty  position 
based"  after  the  MOS  is  selected  the  skill  level 
requirements  are  addressed  using  the  task,  equipment,  test 
equipment,  knowledges  and  skills  criteria  as  shown  in  Figure 
11-26.  If  this  routine  isn't  satisfactory  a  routine  for 
stratification  of  skill  levels  for  the  operator  and 
maintainer  is  instituted  based  upon  AR  611-201  Standard  of 
Grades  as  shown  in  Figure  11-27.  The  pay  grade  to  skill 
level  relationship  groups  grades  El  through  E4  under  skill 
level  1  which  is  considered  the  apprentice  level  for  El  to 
E3  and  the  primary  level  for  the  E4.  Skill  level  2  matches 
pay  grade  E5,  skill  level  3  matches  pay  grade  E6,  skill 
level  4  matches  pay  grade  E7 ,  and  finally  skill  level  5 
includes  pay  grades  E8-E9.  The  training  levels  are  basic 
trainee  (El),  soldier  apprentice/AIT  trainee  {E2),  soldier 
apprentice  (E3),  journey  person  (E4),  primary  level  (E5), 
basic  level  {E6),  advanced  level  (E7),  and  senior  level 
(E8/E9) . 

Each  of  these  classifications  of  MOS  and  grade  level 
provides  parameters  for  the  selection  of  the  appropriate 
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MOS/Grade  based  upon  the  task  identification  routine.  The 
workload  analysis  is  conducted  differently  for  the  operators 
and  maintainers.  The  task  identification  routines, 
equipment,  comparability  analysis,  MOS/Grade  determination 
and  functional  requirements  analysis  are  provided  to  the 
workload  analysis.  The  workload  analysis  for  the  operator 
is  conducted  within  the  system/equipment  mission  and 
functional  parameters  for  each  MOS  and  skill  level.  The 
workload  analysis  for  the  maintainer  is  conducted  within  the 
maintenance  level  parameters,  each  maintenance  MOS  is 
associated  with  each  maintenance  level,  and  skill  level. 
The  operator's  workload  generally  proceeds  from  the  end 
items,  to  duty  positions,  to  skill  level,  and  to  the  MOS 
based  upon  the  following  logic.  The  determination  is  based 
upon  the  minimum  operators  required  by  each  discrete 
function.  It  follows  the  sequencing  of  functions  required 
by  doctrine  or  new  concepts  or  a  presented  in  the  O&O 
plan.  It  recognizes  the  conditions  of  linear,  non-linear, 
series,  and  parallel  functions. 


The  largest  simultaneous  requirement  determines  the  minimum 
crew  size  (each  duty  position)  for  one  repetition  of  a 
sequence.  It  recognizes  the  need  to  repeat  sequences  to 
satisfy  scenario  requirements.  It  aggregates  the  workload 
as  the  appropriate  classification.  It  loads  minimum 
position  requirements  up  to  individual  capacity.  Finally, 
the  logic  adds  additional  position  until  all  workload  is 
assigned.  The  operator  workload  analysis  is  highly  specific 
to  the  system  under  analysis.  It  acknowledges  that  some 
workload  is  not  geared  to  modelling.  It  provides  for  the 
minimum  workload  analysis  to  arrive  at  the  estimates. 
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The  raaintainers  workload  analysis  is  aggregated  by  end  item 
and  maintenance  level.  The  computations  for  equipment  man¬ 
hours  is  performed.  This  data  is  grouped  by  category  to  the 
appropriate  maintenance  level,  equipment,  MOSs,  skill 
level (s)  and  duty  position(s).  The  density  of  equipment 
requires  aggregation  by  the  number  of  systems  to  provide  the 
final  estimates.  The  maintenance  workload  logic  is  based 
upon  the  general  theory  that  intensity  times  reliability 
times  maintainability  equals  the  workload.  The  outputs  of 
the  routine  are  provided  to  the  manpower  requirements 
determination.  The  manpower  requirements  determination  is 
generally  a  fixed  drill.  It  determines  requirements  based 
solely  on  the  MARC  process  and  data  contained  in  AR  570-2. 
It  can  and  does  determine  requirements  based  on  historical 
information.  This  activity  can  also  determine  requirements 
using  a  modified  MARC  when  such  actions  are  justified.  The 
basic  equation  is  the  workload  plus  force  structure  divided 
by  capacity  equal  the  manpower  requirements  as  shown  in 
Figure  11-28.  These  requirements  are  arrayed  by  MOS  for 
ease  of  reference  for  other  inputs  to  other  analyses.  This 
includes  the  manpower  analysis  (step  2)  of  HARDMAN. 

D.  MODULE  4  -  TRAINING  ANALYSIS.  The  Training 
Resource  Requirements  Analysis  (TRRA)  (Step  3)  includes  the 
tasks  comparability  analysis  course  requirements  analysis, 
and  training  cost  and  resource  determination.  The 
objectives  of  the  TRRA  are  to;  (1)  provide  decision  makers 
with  estimates  of  training  resource  requirements  and  costs 
for  institutional  training;  (2)  provide  resource  planners 
with  early  estimates  of  the  resource  requirements  and  costs 
of  training  products,  devices,  media  facilities,  and 
courses;  (3)  provide  program  and  training  managers  with 
input  to  new  weapon  system  training  documents  and 
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processes  such  as  the  Individual  Collective  Training  Plan 
(ICTP),  the  Qualitative  and  Quantitative  Personnel 
Requirements  Information  (QQPRI)  and  the  Cost  and  Training 
Effectiveness  Analysis  (CTEA) ;  (4)  provide  training 
developers  with  a  list  of  suitable  existing  training  and 
estimates  of  modified/new  tasks,  media  and  programs  of 
instruction  so  that  -  this  data  can  support  the  design  and 
development  of  the  new  systems  program(s);  and  (5)  provide 
personnel  and  force  structure  analysts  with  task/skill  data 
and  student  characteristics  for  assessing  job  difficulty  and 
aptitude  requirements. 

There  is  significant  interaction  between  this  step  of 
HARDMAN  and  the  System  Analysis  (step  1),  Manpower  Require¬ 
ments  Analysis  (step  2),  and  the  Personnel  Requirements 
Analysis  (step  4).  The  TRRA  can  be  applied  at  two  levels 
general  for  early  phases  of  the  LCSM  Model,  and  more 
detailed  for  later  phases  of  the  LCSM  Model.  It  must  be 
stated  that  all  estimates  in  the  TRRA  are  based  on  the  best 
available  data.  The  focus  of  TRRA  is  the  generation  of 
estimates  for  training  products.  Only  resident  instruction 
for  individual  training  courses  are  covered.  The  "steady 
state"  year  is  used.  The  steady  state  year  is  defined  as 
the  first  year  in  which  the  Army  Training  System  is 
producing  only  replacement  training  to  support  the  new 
system,  which  is  fully  deployed.  Training  associated  with 
the  proposed  system's  operational  test  and  evaluation, 
transition  and  initial  materiel  fielding  is  not  estimated. 
The  development  and  acquisition  costs  of  training  devices, 
equipment,  media  and  other  training  products  are  not 
estimated.  It  is  assumed  in  TRRA  that  existing  courses,  in 
total  or  part,  are  satisfying  the  quality  standards.  The 
detailed  estimates  provided  by  HARDMAN  include  training 


resources  and  costs  for  operators  and  maintainers  assigned 
to  the  subsystem  and  those  non-commissioned  officers, 
warrant  officers,  and  commissioned  officers  directly 
responsible  for  their  supervision.  The  level  of  supervision 
and  technical  capability  incorporated  into  the  HARDMAN 
application  extends  to  skill  level  3.  Training  routines  for 
the  other  levels,  warrant  officers  and  commissioned  officers 
can  be  performed  but  are  not  normally  a  part  of  the  HARDMAN 
application  unless  specially  represented.  Collective 
training  requirements  are  not  considered  in  HARDMAN. 

Task  Comparability  in  the  TRRA  uses  the  precepts  shown  in 
Figure  11-29.  Conducting  the  TRRA  involves  three  basic 
phases.  During  the  first  phase,  the  training  data  required 
to  support  the  Predecessor  System  are  obtained  and 
formatted.  During  the  second  phase,  a  Baseline  Comparison 
System  (BCS)  training  program  is  established.  This  program 
is  censistent  with  the  BCS  equipment  and  manning  require¬ 
ments  developed  in  HARDMAN  Steps  1  and  2,  respectively. 
Since  the  BCS  is  composed  of  existing  subsystems,  the  BCS 
training  program  is  essentially  a  compilation  of  elements 
from  those  subsystems'  course  and  task  requirements. 
Exceptions  to  this  occur  under  two  conditions:  (1)  a  BCS 
equipment  is  so  new  that  its  courses  and  tasks  have  not  yet 
been  fully  developed,  or  (2)  a  BCS  equipment  is  selected 
from  outside  the  Army  inventory  (e.g.,  a  Navy  aircraft 
engine).  Since  the  selected  BCS  equipment  lack  Army 
training  documentation,  a  further  analytical  step  must  be 
taken. 

A  comparability  analysis  is  applied  to  identify  existing 
Army  equipment  which  most  closely  resemble  the  BCS 
equipment.  These  comparable  tasks  and  courses  are  then 
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modified  to  reflect  differences  between  the  selected  BCS 
equipment  and  comparable  existing  equipment.  During  the 
third  phase,  the  Proposed  System's  training  program  is 
established.  BCS  course  and  task  data  are  modified,  where 
necessary,  or  other  existing  course  and  task  data  are 
obtained  to  reflect  differences  between  Proposed  System  and 
BCS  equipments.  If  the  Proposed  System  has  documentation  on 
a  planned  training  program,  the  modifications  made  in  this 
procedure  are  intended  to  reflect  this  plan.  Otherwise, 
using  the  best  available  data  and  descriptions  of  the 
Proposed  System,  BCS  courses  and  tasks  are  modified  to 
reflect  the  impacts  of  design  differences.  Embedded  in 
these  phases  are  functions  to  delineate  the  task  character¬ 
istics  and  final  assignment  of  the  task  to  a  specific  MOSC 
and  skill  level. 

Task  Comparability  Analysis,  Course  Requirements  Analysis, 
and  Training  Cost  and  Resources  Determination  comprise  the 
three  substep  groups  of  the  TRRA.  These  substep  groups 
represent  distinct  components  of  a  training  system  and  are 
easily  identified  within  the  Army  training  system.  Each 
group  requires  a  different  set  of  training  data  for  input, 
uses  different  analytical  procedures,  and  results  in  the 
development  of  distinct  products. 

The  main  difference  between  general  and  detailed  TRRA 
applications  concerns  inclusion  of  these  substep  groups.  In 
a  general  TRRA,  only  Course  Requirements  Analysis  and 
Training  Cost  and  Resources  Determination  are  included. 
However,  in  a  detailed  TRRA,  a  Task  Comparability  Analysis 
is  also  conducted. 


In  the  Course  Requirements  Analysis  all  existing  or 
comparable  courses  are  identified  for  courses  of  instruction 
required  for  each  system  configuration.  Comparable  courses 
are  found  for  those  courses  that  are  totally  new,  taught  in 
a  non-Army  school,  or  have  been  recently  created  from  a 
previous  course  as  shown  in  Figure  11-30.  Resource  parameters 
of  these  comparable  courses  -  type  of  course,  optimum  class 
sizes,  attrition  rates,  and  detailed  cost  data  -  are  used  to 
estimate  the  resource  requirements  of  the  courses  required  for 
each  system  configuration.  The  objective  of  this  step  is  to 
compare  courses  that  do  not  have  a  TRADOC  course-cost  report 
with  existing  courses  that  do  have  the  necessary  cost  and 
supplementary  resource  information.  The  descriptions  and 
characteristics  of  the  course  that  lacks  data  are  compared 
with  those  of  existing  courses  to  find  the  -closest  match. 
Input  from  earlier  HARDMAN  activities  include  (1)  the 
quasi-programs  of  instruction  and  (2)  the  number  of  system- 
specific  graduates  to  be  trained.  Additional  input  to  this 
activity  include:  (1)  detailed  course  cost  data,  which  is 
produced  annually  by  TRADOC  Headquarters  under  Reports 
Control  Symbol  ATRM-159,  and  (2)  descriptions  of  all  course 
of  instruction  presently  being  conducted  in  TRADOC  training 
centers  and  formal  school.  This  analysis  results  in  a  list 
of  all  system-specific  courses  and,  where  necessary,  a 
comparable  course  that  is  used  to  estimate  cost  and  other 
resources.  The  comparable  course  cost  and  resource 
estimates  form  input  for  all  subsequent  substeps  except 
training  device  identification. 

The  TRADOC  course-cost  program  analyzes  and  reports  on  the 
courses  of  instruction  conducted  in  TRADOC  formal  schools 
and  training  centers.  Reports  produced  by  this  program 
cover  one  fiscal  year.  Three  instances  require  identifica¬ 
tion  of  comparable  courses.  First,  at  any  given  time,  the 
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latest  reports  available  from  this  program  cover  Army 
courses  conducted  from  one  to  two  and  a  half  years  earlier. 
Over  this  period,  new  courses  may  have  been  added,  while 
others  may  have  been  disbanded.  Information  will  not  be 
available  on  Army  courses  added  since  the  issuance  of  the 
last  course-cost  reports.  Consequently,  the  analyst  must 
identify  a  comparable  course  that  does  have  a  course-cost 
report.  In  this  manner,  data  for  the  existing  comparable 
course  can  be  sued  to  estimate  costs  and  other  resource 
parameters  for  the  new  course. 

Second,  the  design  impacts  of  a  new  materiel  system  may 
require  creation  of  new  courses.  As  with  the  first 
instance,  a  comparable  course  would  need  to  be  identified  in 
order  to  estimate  costs  and  other  resource  elements. 
Finally,  for  some  Military  Occupational  Specialty  (MOS) 
skill  levels,  attendance  at  a  non-Army  course  may  be 
required.  Data  for  these  courses  are  not  readily  available 
to  the  .Army  training  analyst.  When  available,  the  data 
typically  lack  sufficient  detail. 

Training  Costs  and  Resource  Requirements  determination 
serves  as  a  primary  tool  for  comparing  system  configura¬ 
tions.  This  analysis  also  serves  as  a  means  for  determining 
the  system's  impact  on  scarce  and  cost-intensive  Army 
training  resources.  Many  different  parameters  can  be 
measured  to  depict  the  resources  required  for  training. 
Selection  of  the  resource  parameters  considers  three 
elements;  (1)  training  data,  available  for  analysis,  (2)  the 
nature  and  scope  of  the  training  impacts  to  be  studied,  and 
(J)  the  level  of  meaningful  training  resource  estimation 
needed  to  make  decisions  at  each  milestone  in  the  materiel 
systems  acquisition  process.  In  this  phase,  estimates  of  the 
training  resources  needed  to  produce  the  "steady-state" 
replacement  personnel  are  calculated.  Training  resources 


are  assessed  only  for  system-specific  courses.  The  term 
"system-specific  course"  refers  to  (1)  the  Advanced 
Individual  Training  (AIT)  and  additional  skill  identifiers 
(ASI)  courses  for  all  MOSs  assigned  to  equipment  in  the 
Predecessor,  Baseline  Comparison,  and  Proposed  Systems  and 
(2)  the  Noncommissioned  Officer  Education  System  (NCOES), 
warrant  and  commissioned  officer  courses  providing  direct 
instruction  on  system-specific  equipments.  NCOES  courses 
that  concentrate  on  leadership  or  supervisory  skills  are  not 
included  (e.g.,  the  Primary  Leadership  Development  Course). 
During  the  first  HARDMAN  application  to  a  particular  system, 
these  four  parameters  are  usually  chosen  to  depict  the 
Training  Resource  Requirements:  (1)  Training  Man-Days  -  the 
length  of  time'  needed  to  train  students  in  a  course;  (2) 
Instructors  -  the  number  of  trainers  needed  to  conduct 
Courses  of  Instruction  (COI);  (3)  Course  Costs  -  the  amount 
of  money  required  to  train  graduates  of  COIs;  and  (4)  Other 
Training  Resources  -  a  list  of  candidate  training  devices 
used  in  •  training.  As  the  system  is  further  defined, 
subsequent  applications  or  iterations  of  the  analysis  permit 
more  detailed  examinations  of  these  and  other  training 
resource  requirements. 

Regarding  the  identification  of  new  system  training  devices, 
HARDMAN  can  provide  the  information  necessary  for  the 
identification  of  new,  major  training  devices.  Using  the 
individual  and  collective  task  information  produced  as  part 
of  a  general  TRRA,  this  data  can  yield  the  initial 
recommendation  as  shown  in  Figure  11-31. 

E.  MODULE  5  -  PERSONNEL  ANALYSIS.  The  Personnel 
Requirements  Analysis  (step  4)  has  as  an  objective  to 
estimate  the  personnel  requirements  for  a  new  system.  It  is 
a  single  analysis  routine.  Personnel  requirements  represent 
the  direct  manpower  (spaces)  required  by  the  hardware  system 
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plus  additional  spaces  to  keep  the  manpower  spaces  filled 
over  time  as  shown  in  Figure  11-32.  The  analysis  uses  the 
promotion  and  attrition  rates  for  the  Defense  Manpower 
Documentation  Center  and  the  TTHS  rates  from  MILPERCEN  to 
determine  personnel  requirements  by  MOS  AND  grade .  These 
computations  are  calculated  on  a  steady  state,  annual 
basis.  This  steady  state  time  period  is  after  full  materiel 
fielding  requirements  have  been  met.  It  projects  the  flow 
rates  starting  with  the  annual  recruit  intake  requirements 
for  each  specific  MOS.  The  result  is  a  comparative 
personnel  structure  for  each  applicable  MOS  paygrade  and  the 
annual  intake  to  each  paygrade,  including  recruits.  The 
structure  indicates  the  figures  for  each  impact  on  the 
personnel  requirements  based  upon  historical,  career  and 
progressive  patterns  for  each  of  the  MOSs.  This  is  a 
straight  forward  mathematical  activity. 

F.  MODULE  6  -  IMPACT  ANALYSIS.  The  Impact  Analysis 
has  four  objectives;  (1)  identify  the  demands  ("high 
drivers")  a  proposed  system  would  place  on  the  present  and 
future  supply  of  manpower,  personnel  and  training  resources; 
(2)  identify  the  source  and  analyze  the  parameters  of  the 
"high  drivers";  (3)  identify  areas  for  a  tradeoff  analysis; 
and  (4)  identify  and  project  future  MPT  demands  in  order  to 
counteract  potential  shortfalls. 


K'- 


C2> 


The  need  to  quantify  the  demands  a  new  system  will  make  upon 
the  manpower,  personnel  and  training  resource  pool  is  the 
intent  of  the  Impact  analysis.  The  Impact  analysis  is 

focused  on  the  supply  versus  demand  nature  of  the  various 
output.  The  need  to  identify  shortfalls  or  high  driver 

elements  which  Impact  on  resource  requirements  are  achieved 

by  asking  can  the  supply  satisfy  the  demand,  and  if  not, 

what  is  the  optimum  solution?  This  required  information 
points  to  the  factors  which  will  influence  changes  in 
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demand.  These  changes  will  in  turn  be  measured  against  the 
projected  supply.  The  other  routines  of  the  tradeoff 
analysis  address  the  training  resource  availability  in  the 
area  of  instructors  and  other  significant  resources  for 
institutional  training  within  the  framework  of  the  HARDMAN 
methodology.  The  determination  of  operator,  maintainer,  and 
repairer  training  resource  costs  are  examples  of  critical 
training  resource  requirements  addressed  by  the  Impact 
Analysis.  Key  to  this  analysis  is  the  personnel  avail¬ 
ability  issues  addressed  earlier.  The  need  to  acquire 
personnel  strength  projections,  and  determine  the  avail¬ 
ability  of  personnel  for  the  applicable  MOSs  cannot  be 
underplayed.  Other  issues  that  may  be  addressed  are  focused 
to  the  mix  of  civilian  versus  military  manpower  requirements 
of  the  system  based  upon  the  degree  of  technology,  repre¬ 
sented  by  the  system.  With  a  new  system,  the  old  MOS  might 
not  work  as  configured  so  the  requirements  for  new  MOS(s) 
might  be  key  here.  The  supportability  issues  of  HARDMAN 
provide  for  informal  system  reviews  and  more  importantly  for 
accurate  planning,  programming  and  budgeting  for  system 
requirements  based  upon  a  comprehensive,  coordinated,  and 
cohesive  effort. 

G.  MODULE  7  -  TRADEOFF  ANALYSIS.  The  Tradeoff 
Analysis  objectives  focus  to  three  areas.  First,  to 
identify  the  alternatives  that  reduce  or  alleviate  manpower, 
personnel  and  training  high  drivers;  next,  to  assess  the 
impact  of  the  alternatives  on  the  manpower,  personnel  and 
training  requirements;  finally,  to  identify  and  assess  the 
manpower,  personnel  and  training  impacts  of  additional 
system  changes  as  they  occur  during  the  phases  of  system 
acquisition. 

It  is  the  tradeoff  analysis  which  reflects  the  true  essence 
of  the  HARDMAN  methodology.  The  potential  usefulness  is 


centered  in  the  identification  of  possible  problem  areas 
with  the  HARDMAN  application  to  step  5.  Probable  solutions 
to  these  problems  can  be  analyzed  by  the  tradeoff 
alternative.  These  alternatives  can  reduce  or  alleviate 
those  support  elements  which  demand  a  disproportionate  share 
of  the  newly  proposed  system(s). 

The  tradeoff  analysis  can  be  performed  in  any  area  which 
impacts  on  the  MPT  issues,  as  shown  in  Figure  11-33.  The 
majority  of  these  issues  are  surfaced  in  the  Impact  Analysis 
(step  b)  for  processing  the  Tradeoff  Analysis  (step  6).  The 
approach  is  quite  clear.  The  Tradeoff  Analysis  prioritizes 
the  critical  MPT  factors  identified  in  the  Impact  Analysis. 
A  range  of  potential  solutions  of  alternatives  for  each 
requirement  is  also  determined  and  prioritized  for  Tradeoff 
Analysis.  The  HARDMAN  Methodology  may  be  repeated  or 
iterated,  to  develop  the  most  probable  response  to  each 
variable  (critical  resource  requirement).  The  data  of  the 
new  finding  of  the  Tradeoff  Analysis  is  incorporated  into 
the  data  base  as  a  separate  iteration  for  audit  trail  review 
purposes.  In  summary,  the  analysis  provides  for 
alternatives,  analysis  of  priority  alternatives  which  meet 
scientific,  expert  and  judgmental  merit.  The  analysis  of 
the  changes  (MPT)  which  are  selected  for  tradeoff  analysis 
are  run  through  the  HARDMAN  Methodology  to  provide  an 
optimum  solution  among  the  alternatives  analyzed  for  use  by 
the  decision  makers  in  meeting  materiel  acquisition  strategy 
goals  and  guidelines. 
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IV.  HARDMAN  OUTPUT.  The  HARDMAN  output  will  be  addressed 
by  the  six  steps  of  the  methodology.  The  products  generated 
by  the  HARDMAN  methodology  are  shown  in  Figure  11-34.  Also 
presented  in  Figure  11-35  are  the  key  areas  these  products 
impact  within  the  materiel  acquisition  process  as  it 
addresses  manpower,  personnel  and  traininrj  issues. 

A.  MODULE  1  -  OVERVIEW.  The  establishment  of  the 
system-specific  consolidated  data  base  is  a  product  of  each 
HARDMAN  application.  The  validity  of  the  HARDMAN 
methodology  is  predicated  on  the  internal  and  external 
validity  of  this  data  base.  The  development  of  a  narrative 
description  (scenario)  of  the  system,  what  it  is  to  do  and 
how  it  is  to  do  it  based  upon  materiel  acquisition 
documentation  is  generated  by  HARDMAN.  It  is  a  descriptive 
scenario  of  the  proposed  system's  characteristics.  The 
baseline  comparison  system  is  also  constructed  for  use  in 
determining  the  design  difference  index.  Both  of  these 
documents  are  generally  the  focus  of  the  first  in-process 
review  of  a  HARDMAN  application.  It  is  through  these  two 
documents  that  the  framework  of  the  HARDMAN  methodology  is 
generally  constructed. 

The  quantified  manpower  requirements  by  MOS  and  skill  level 
and  the  quantified  sustainment  requirements  for  personnel 
are  both  key  products.  The  identification  of  personnel 
considerations  that  require  close  evaluation  and  future 
monitoring  is  also  a  product.  The  training  analyses  provide 
the  ,  institutional  training  picture  load,  changes  or 
increases  by  MOS,  the  annual  instructor  requirements  and 
projects  annual  training  costs  in  conformance  with  TRADOC 
guidelines.  The  initial  logistics  support  analysis  data  for 
manpower,  personnel  and  institutional  training  costs  and 
requirements  are  also  addressed.  Finally,  the 
identification  of  areas  for  possible  system  development 
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INPUTS  FOR  ASARCS 


changes  to  increase  personnel  &  pportability  are  fully 
examined  based  upon  the  alternatives  which  support  such 
analyses. 

Clearly,  the  HARDMAN  products  will  impact  source  selection 
and  evaluation.  It  also  ensures  that  manpower,  personnel 
and  institutional  training  resource  requirements  are 
addressed  to  influence  equipment  design.  It  provides  for  an 
update  and  reassessment  of  the  O&O  plan.  The  methodology 
supports  the  tentative  OOPRI  and  BOIP  development  and  can 
stand  alone  as  the  preliminary  training  effectiveness 
analysis  for  input  to  the  POA  or  COEA.  As  the  HARDMAN 
applications  are  conducted,  the  lessons  learned  can 
contribute  to  the  input  for  the  ASARC  boilerplate.  All  of 
these  products  and  their  impacts  only  add  to  the  fidelity 
and  worth  of  the  data  the  action  offices  and  decision  makers 
use  in  the  materiel  acquisition  process.  The  remainder  of 
this  section  will  discuss  the  key  output  of  the  HARDMAN 
methodology  by  step  and  activity  or  sub-analysis. 

B.  MODULE  2  -  SYSTEMS  ANALYSIS.  The  Systems  Analysis 
(Step  1)  provides  for  the  identification  of  mission 
requirements  both  general  and  system  specific.  It  also 
provides  for  the  development  of  the  scenario.  The 
consolidated  data  base  is  begun  prior  to  this  step.  The 
functional  requirements  analysis  provides  for  the 
identification  of  the  system  functional  requirements.  The 
equipment  comparability  analysis  provides  for  the  construc¬ 
tion  of  a  baseline  comparison  system  and  the  crossover  in 
terms  of  mission,  equipment  and  function(s)  and  task(s) 
of  the  predecessor  system  and  the  equipment  list  which 
supports  the  proposed  system(s).  The  reliability  and 
maintainability  routines  (R&M)  provide  for  the  workload 
analysis  factors  and  the  R/M  parameters.  During  the  task 
identification  activity,  the  tasks  are  matched  to  the  end 


item.  The  initial  draft  of  the  design  difference  index  is 
established  at  the  end  of  the  Systems  Analysis  step.  These 
structures  and  output  are  used  in  succeeding  analyses. 


C.  MODULE  3  -  MANPOWER  ANALYSIS.  The  Manpower 
Requirements  Analysis  (Step  2)  based  upon  MOS/grade 
assignment.  Workload  Analysis  and  Manpower  Requirements 
Determination  provides  for  the  assignment  of  functions, 
tasks,  equipment  and  crew  positions  assigned  to 
MOS/Grade.  The  interrelation  of  these  three  activities  is 
shown  in  Figure  11-36,  37  and  38.  Also  addressed  at  this 
time  is  the  association  of  the  tasks  to  course  data 
requirements.  The  workload  analysis  focuses  the  operator's 
workload  and  maintainer's  workload  to  a  specific  MOS.  The 
manpower  requirements  determination  provides  specific 
manpower  requirements  by  MOS,  grade  and  skill  level  arrayed 
to  display  the  manpower  required  by  the  predecessor,  the 
BCS,  and  proposed  alternative  systems.  This  is  done  for  a 
system.  It  is  next  done  for  the  total  system  density.  It 
is  also  presented  by  total  requirements  to  include  a  force 
structure  summary.  The  maintainer  requirements  are  also 
provided  by  the  various  levels  of  maintenance,  organiza¬ 
tional,  typically  operator/crew,  direct  and  general 
support.  These  are  the  output  of  the  Manpower  Requirements 
Analysis  (Step  2).  Examples  of  these  products  are  shown  in 
Figures  11-39  through  11-43. 

D.  MODULE  4  -  TRAINING  ANALYSIS.  The  Training 
Resource  Requirements  Analysis  based  on  the  task 
comparability  using  the  equipment  structure  provided  in  the 
equipment  comparability  analysis  as  an  input,  the  course 
requirements,  and  the  training  cost  and  resource 
determination  analysis  provide  the  following  output.  Task 
comparability  provides  for  the  final  MOS  and  skill  level 
determination,  skill  and  knowledge  requirements  and  the 
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MANPOWER  UNIT  MAINTENANCE  REQUIREMENTS 

(SYSTEM  DENSITY  :  24) 
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assignment  of  tasks  to  MOS  and  skill  level.  The  course 
requirements  analysis  provides  for  modified  or  additional 
course(s)  of  instruction  by  annex  or  program  of  instruction. 
It  also  provides  for  a  candidate  list  of  training  devices. 
The  output  of  the  training  cost  and  resource  determination 
activity  are  arrayed  by  separate  output,  the  annual  man-day 
requirements  output,  the  annual  Instructor  Requirement 
output  and  the  Annual  Cost  for  training.  These  output  are 
the  results  of  the  TRRA.  Example  of  these  training  step 
products  are  shown  in  Figures  11-44  through  11-46. 


E.  MODULE  4  -  PERSONNEL  ANALYSIS.  The  Personnel 
Requirements  Analysis  provides  the  annual  recruits  required 
for  the  proposed  system(s)  based  upon  the  "steady  state" 
training  load  after  the  completion  of  the  materiel  fielding 
plan  and  achievement  of  initial  operational  capability  for 
the  system  or  equipment(s)  as  shown  in  Figure  11-47.  It 
also  provides  for  the  personnel  structure  by  total 
requirements  (MOS)  and  by  MOS  and  pay  grade  and  the  required 
number  of  recruits  (annual)  to  support  this  structure. 
These  are  the  key  outputs  of  this  analysis.  Examples  are 
shown  in  Figures  11-48  through  II-50. 

F.  MODULE  6  -  IMPACT  ANALYSIS.  The  Impact  Analysis 
(Step  5)  provides  for  a  wide  range  of  impact  analyses  based 
upon  the  critical  or  "high  drivers"  issues  of  the  HARDMAN 
application  to  this  point.  The  actual  impacts  are  related 
to  the  significant  manpower,  personnel  analysis  training 
resource  issues  that  are  surfaced  during  the  study.  One 
such  issue  could  be  the  impact  of  the  ranked  total  manpower 
requirement  and  the  associated  manpower  availability  ratio, 
which  address  the  supply  and  demand  questions  raised  by  the 
HARDMAN  application.  Similar  issues  could  occur  in 
equipment  configuration  and  training  issues. 
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TOTAL  31,200  27,850  33,530  32,854  26.946 


TOTAL  31,200 


A  comparison  of  the  personnel  demands  of  a  new  system  to 
available  personnel  resources  can  indicate  three 
conditions:  (1)  a  surplus  of  resources  relative  to  demand, 
(2)  a  shortage  of  resources,  or  (3)  projected  resources  are 
adequate  to  meet  demand.  In  Impact  Analysis,  the  first 
condition  is  called  a  surplus,  the  second  a  shortfall,  and 
the  third  condition  is  referred  to  as  neutral. 

The  types  of  personnel  data,  authorizations  and 
availability,  were  used  to  make  supply/demand  comparison. 
Authorizations  are  those  manpower  positions,  or  spaces,  for 
which  the  Army  has  received  (or  must  request)  funding 
authority  from  the  Congress.  Thus,  authorizations 
constitute  a  statement  of  the  Army's  demand  for  manpower. 
Availability,  on  the  other  hand,  is  a  statement  of  the 
personnel  system's  ability  to  fill  the  authorized  positions 
with  individuals.  In  any  current  year,  availability  is  a 
statement  of  personnel  inventory  on-hand.  In  a  future  year, 
it  is  an  estimate  of  future  supply. 

It  must  be  noted  that  authorizations  do  not  reflect  the 
force  structure  required  to  satisfy  the  various  missions 
with  which  the  Army  has  been  tasked.  In  peacetime,  the  Army 
chooses  not  to  man  (i.e.,  authorize)  100  percent  of  its 
units  at  100  percent  of  their  force  structure  requirement, 
in  order  to  divert  resources  to  other  priority  objectives. 
Consequently,  authorizations  are  usually  lower  than 
requirements;  stated  another  way,  the  manpower  demand 
reflected  by  requirements  is  almost  always  higher  than  that 
reflected  by  authorizations.  It  is  not  possible  to  make  an 
analysis  of  how  an  emerging  system's  manpower  requirements 
impact  on  the  total  force  structure  requirements  without 
knowing  how  the  force  structure  requirement  is  allocated  to 
the  various  systems  and  MOSs. 


r 


It  is,  however,  possible  to  determine  impact  of  a  new  system 
for  a  supply/demand  comparison  based  on  authorizations.  An 
availability  ratio  (AR)  may  thus  be  calculated  using  the 


equation : 


AR  = 


(Availability)  x  (1  -  %  TTHS) 


Authorizations  x  (1  -  %  TTHS)  +  New  System  Manpower 


where : 


AR  > 


AR  =  1 


Shortfall 

Surplus 

Neutral 


An  example  of  an  availability  ratio  table  is  shown  in  Figure 
11-51. 

G.  MODULE  7  -  TRADEOFF  ANALYSIS.  The  Tradeoff 
Analysis  provides  for  the  analysis  of  the  critical  "high 
driver"  issues  that  result  from  the  output  of  the  impact 
analysis  to  define  acceptable  alternatives.  Tradeoff 
changes  and  results  are  the  output  of  this  analysis. 
Tradeoff  analysis  can  take  into  consideration  equipment, 
ammunition,  reliability  and  maintainability  mission 
variables.  Additionally,  HARDMAN  data  and  analysis  results 
support  the  Logistic  Support  Analysis  procedures  of  Military 
Standard  1388-lA,  the  Individual  and  Collective  Training 
Plan  (ICTP),  the  Qualitative  and  Quantitative  Personnel 
Requirements  Information  (QQPRI),  and  the  Cost  and  Training 
Effectiveness  Analysis  (CTEA)  processes.  Specific  examples 
of  this  support  are  shown  in  Figures  11-52  through  11-55. 
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V.  HARDMAN  APPLICATION.  Examining  an  application  of 
HARDMAN  at  a  general  level  of  performance  will  help  to  put 
the  methodology  in  perspective.  The  "case  history"  is  on 
the  Division  Support  Weapon  System  ( DSWS) /Howitzer 
Improvement  Program  (HIP)  applications  because  they  are 
representative  of  the  methodology. 

A.  MODULE  1  -  INTRODUCTION.  The  review  of  this 
application  will  follow  the  six  steps  of  the  HARDMAN 
Analysis.  These  applications  sought  to  identify  the 
manpower,  personnel  and  training  resource  issues  for  the 
successors  to  the  M109  series  of  155-mm  self-propelled 
Howitzers.  The  specific  details  of  all  steps/assumptions 
for  this  study  are  found  in  the  report  entitled  "Application 
of  the  HARDMAN  Methodology  to  the  Howitzer  Improvement 
Program  (HIP) ,"  dated  March  1984.  Copies  of  this  report, 
can  be  obtained  by  contacting  the  Soldier  Support  Center, 
NCR,  ATTN:  ■  ATZI-NCM,  200  Stovall  Street,  Alexandria, 
Virginia  22332. 

B.  MODULE  2  -  SYSTEMS  ANALYSIS.  The  Systems  Analysis 
step  developed  the  mission  requirements  both  general  and 
specific,  and  established  the  predecessor  system,  baseline 
comparison  system,  and  the  proposed  systems  characters  by 
equipments,  functions,  and  tasks.  These  outputs  were  the 
result  of  the  use  of  the  basic  approach  for  comparability 
analysis  defined  earlier.  The  specifics  of  the  compar¬ 
ability  basis  are  shown  in  Figure  11-56.  The  documentation 
for  these  analyses  was  identified  and  reviewed  for 
incorporation  into  the  consolidated  data  base  through  the 
use  of  a  data  collection  plan.  A  slice  of  the  comparability 
analysis  for  the  Howitzer  Improvement  Program  (HIP)  would 
use  the  same  analysis  approach  beginning  with  the  definition 
of  the  proposed  system  (HIP)  and  the  definition  of  the 
baseline  comparison  system  through  appropriate  data 
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collection  means.  The  sample  data  collection  program, 
NORDEN  LSAR  and  ARI  developed  Howitzer  crew  model  served 
this  purpose.  The  results  were  the  identification  of  the 
design  differences  by  function  and  system  mission 
requirements. 


All  of  the  alternatives  were  provided  the  same  treatment. 
The  scenario  assumptions,  which  were  cited  in  the  HIP  O&O 
plan  included  wartime  usage  using  a  24  hour  day  for  7  day 
period  to  exercise  the  proposed  system  for  a  reasonable 
period  of  time  to  use  for  data  generation  purposes.  The  HIP 
is  to  fire  372  rounds  per  tube  per  day  which  is  a  composite 
of  surge,  intense,  and  sustained  rates.  The  HIP  is  to  move 
28  miles  per  self  propelled  howitzer  (SPH)  per  day.  A  total 
of  13  miles  would  be  for  tactical  positioning  and  15  miles 
for  unit  moves.  The  electronics  would  be  operating  24  hours 
per  day. 

The  force  structure  or  basis  of  .issue  assumptions  included  8 
SPH  per  battery  with  3  batteries  per  battalion  and  3 
battalions  per  division.  With  the  mission  requirements 
identified,  the  equipment  structure  defined,  and  the 
functional  allocations  performed  to  generate  the  tasks  the 
analysis  proceeds  to  the  manpower  requirements  analysis. 

C.  MODULE  3  -  MANPOWER  RESULTS.  The  determination  of 
the  initial  MOS  requirements  are  refined  by  the  workload 
analysis  for  both  operators  and  maintainers.  The 
computations  for  the  force  structure  and  manpower 
requirements  are  measured  against  the  workload  capacity  and 
the  final  determination  of  manpower  requirements.  This  data 
is  arrayed  by  crew  for  each  system  alternative.  It  is  also 
presented  by  MOS  for  unit  maintenance;  and  intermediate 
maintenance,  both  forward  and  rear.  The  force  structure 
summaries  provide  the  level  (battery,  battalion  and 
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division)  data  based  on  crew  and  maintenance  level 
requirements.  Also  provided  is  the  current  authorizations 
as  they  are  contrasted  with  the  system  alternative  based  on 
the  total  SPH  requirement.  Finally  an  assessment  of  all  the 
manpower  requirements  are  presented  graphically  in  a  bar 
graph  for  visual  comparison  of  the  manpower  requirements 
based  upon  the  system  design  and  scenario.  Output  of  the 
manpower  assessment  are  shown  in  Figures  11-57  through  II- 
62. 

D.  MODULE  4  -  TRAINING  RESULTS.  The  Training 
Resource  Requirements  Analysis  begins  with  the 
identification  of  existing  training  and  the  evaluation  of 
applicability  of  predecessor  tasks.  The  routines  that 
follow  establish  the  BCS  tasks  and  evaluate  these  tasks  as 
the  new  tasks  are  developed  to  establish  the  proposed  system 
tasks.  These  tasks  are  assigned  to  training  and  training 
settings.  Next,  the  course  requirements  analysis  identifies 
the  appl'icable  existing  courses  of  instruction  and  evaluates 
the  validity  of  these  courses  and/or  their  annexes  to  be 
used  for  construction  of  the  Quasi-POI ( s )  .  Using  this  data 
the  number  of  instructors,  training  man-days,  and 
institutional  course  costs  can  be  identified.  These 
routines  also  cue  other  training  resource  requirements  to 
include  providing  a  listing  of  candidate  training  devices. 
This  output  is  formatted  to  provide  understandable  data 
which  generally  conforms  to  data  requirements  specified  by 
TRADOC,  and  is  shown  in  Figure  11-63  through  11-67. 

E.  MODULE  5  -  PERSONNEL  RESULTS.  The  Personnel 
Requirements  Analysis  uses  the  manpower  requirements  as  a 
starting  point  for  the  analysis  of  the  pipeline 
characteristics  and  flow  rates  to  compute  the  personnel 
requirements.  These  requirements  are  structured  to  reflect 
the  requirements  by  MOS  for  each  alternative.  They  are  also 


MANPOWER:  TOTAL  REQUIREMENT 

(848  SPH) 


COURSE  IMPACTS  MAN 


MOS 

PREDECESSOR 

BCS 

I3B 

0 

5.3 

31 E 

0 

1.7 

31S 

N/A 

3.8 

31V 

N/A 

0.2 

32G 

N/A 

i 

5.1 

34Y 

N/A 

8.9 

3SC 

N/A 

0 

3SE 

N/A 

9.7 

35H 

N/A 

0 

41C 

0 

0 

44B 

0 

0 

45B 

N/A 

0 

450 

0 

5.6 

45L 

0 

15.1 

63D 

0 

0.6 

63G 

0 

0 

63H 

0 

0 

63J 

N/A 

0 

TOTAL 


0 


56.0 


ANNUAL  TRAINING  MAN-DAY  REQUIREMENTS 

(K) 


ANNUAL  INSTRUCTOR  REQUIREMENTS 


ANNUAL  TRAINING  COSTS  REQUIREMENTS 

($K) 


MOS 

BCS 

HELP 

HIP 

13B 

68,750 

104,535 

68,750 

31 E 

13,844 

4,672 

14,785 

31S 

1,491 

N/A 

1,458 

31V 

3,914 

1,039 

3,735 

32G 

2,769 

N/A 

2,721 

34Y 

1,005 

974 

.1,005 

3SC 

2,570 

583 

583 

3SE 

10,018 

1,096 

1,462 

3SH 

442 

N/A 

442 

41C 

2,998 

1,327 

1,327 

44B 

1,194 

1,194 

1,194 

45B 

377 

377 

377 

450 

4,009 

2,181 

2,806 

46L 

13,415 

11,801 

2,228 

630 

537 

1,014 

1,014 

63Q 

694 

694 

694 

63H 

1,178 

2,297 

1,885 

63J 

878 

878 

878 

TOTAL 

130,083 

134,662 

107,344 

reflected  in  a  readout  of  annual  recruit  requirements.  Examples 
of  the  output  are  "steady  state"  oriented  and  are  shown  in 
Figures  11-68  and  11-69. 

F.  MODULE  6  -  IMPACT  RESULTS.  The  Impact  Analysis 
(step  5)  provides  for  the  establishment  of  resource 
availability.  These  computations  form  the  basis  for 
determining  the  critical  requirements  which  are  measured 
first  against  the  alternatives  (proposed  system)  and  then 
against  the  force  level  to  scope  out  the  "high  drivers"  at 
the  appropriate  levels.  The  output  could  be  a  listing  by 
MOS  of  the  personnel  availability.  This  availability  is 
determined  by  dividing  the  total  Army  authorizations  by  the 
total  Army  availability  for  each  MOS.  This  computation  is 
performed  for  each  MOS  by  the  proposed  system  alternative. 
It  thus  allows  for  identification  of  the  impacts  in  like 
terminology  and  is  shown  in  Figures  11-70  through  11-72. 


G.  MODULE  7  -  TRADEOFF  RESULTS.  The  Tradeoff 
Analysis  uses  the  output  of  the  impact  analysis  for  each 
issue  to  begin  its  requirements.  The  availability  ratios 
are  compared  between  proposed  systems  by  MOS  to  establish 
ranking  or  ordering  of  the  alternatives  as  shown  on  Figure 
11-72.  This  procedure  would  provide  concrete  and  viable 
results  to  the  decision  makers.  They  could  then  apply  their 
expertise  and  judgement  to  the  identification  of  a  course  of 
action  for  the  selection  of  the  correct  criteria  in  the  area 
of  manpower,  personnel  and  training  resources  as  it  applies 
to  system  design,  operation,  and  supportability. 
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PERSONNEL:  STRUCTURE  REQUIREMENTS  BY  MOS 


ANNUAL  RECRUITS 


PERSONNEL  AVAILABILITY 
CURRENT  PROJECTIONS  FOR  1 986 


AVAILABILITY  AUTHORIZATIONS  AVAILABILITY 


MOS 

Total  Army 

Total  Army 

RATIO 

13B 

20,645 

21,492 

.96 

31 E 

1,434 

1,424 

1.01 

31 S 

640 

513 

135 

31V 

6,158 

6,153 

1.00 

32G 

449 

481 

.93 

34Y 

369 

350 

1.05 

3SC 

200 

285 

.70 

3SE 

453 

484 

.92 

35H 

1,132 

990 

1.14 

41C 

491 

439 

1.12 

448 

1,411 

1,464 

.96 

458 

502 

476 

1.05 

45D 

409 

408 

1.00 

45L 

365 

422 

.87 

630 

1,879 

1363 

1.01 

63G 

772 

785 

.98 

63H 

5,183 

5,753 

1.01 

63J 

885 

1,087 

.81 

Source  -MILPERCEN  P^  Mod«. 
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AVAILABILITY  RATIO  IMPACTS 


PROJECTED 


MOS 

CURRENT 

M109 

BCS 

HELP 

HIP 

138 

.96 

.6T 

1.11 

.90 

1.11 

31 E 

.94 

.92 

.76 

.92 

.76 

31S 

1.2S 

— 

1.09 

— 

1.09 

31V 

1.00 

— 

.96 

.99 

.96 

32G 

.93 

— 

.78 

— 

.78 

34Y 

1.05 

— 

.99 

.99 

.99 

35C 

.70 

— 

.45 

.67 

.67 

35E 

.92 

— 

.40 

.86 

.84 

3SH 

1.14 

— 

1.13 

— 

1.13 

41C 

1.12 

.58 

.90 

1.07 

1.07 

448 

.96 

.95 

.95 

.95 

.95 

458 

1.05 

— 

.99 

.99 

.99 

450 

1.00 

.65 

.40 

.69 

1.70 

45L 

.87 

.21 

.21 

.21 

.99 

630 

1.01 

1,33 

1.33 

1.27 

1.27 

63G 

.98 

.95 

.95 

.95 

.95 

63H 

1.01 

.95 

.95 

.93 

.94 

63J 

.81 

— 

.76 

.78 

.76 
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MANPRINT ...  IS  AN  ITERATIVE  &  MUTUALLY 
INTERDEPENDENT  PROCESS. 


TRAOOC  USERS  (TDS,  CDS).  PROPONENTS,  TSIIS,  CAC.  L06CEN.  SSC, 
TRADOC  TEST  ACTIVITIES,  TORA,  OTEA;  PIIS,  MRSA,  USAIISAA.  HEt 
INDUSTRY;  ODCSPER  SAFETY  CENTER 
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VALUES  INCLUDE  SUPPORT  FOR  OTHER  LINs 


FA  BN,  HVY  DIV,  TOE  06365J210 
MODIFIED  BY  TRADOC 
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PERSONNEL:  STRUCTURE  REQUIREMENTS  BY  MOS^ 
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ANNUAL  RECRUITS 


PERSONNEL  AVAILABILITY 
CURRENT  PROJECTIONS  FOR  1986 


AVAILABILITY 

AUTHORIZATIONS 

AVAILABILITY 

MOS 

Total  Army 

Total  Army 

RATIO 

13B 

20,645 

21,492 

.96 

31 E 

1,434 

1,424 

1.01 

31S 

640 

513 

1.25 

31V 

6,158 

6,153 

1.00 

32G 
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481 

.93 
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360 

1.05 
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200 
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Source:  -MILPERCEN  Model. 
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